Dose effect of pentobarbital sodium on control of breathing in cats.
The dose effect of pentobarbital sodium on integrated ("moving time average") phrenic activity (EPHR), transdiaphragmatic pressure (Pdi), gastric pressure (Pga), changes in lung volume (V), and mechanical properties of the respiratory system was studied in six cats breathing room air. Increased pentobarbital dose from an initial value of 35 mg/kg ip, had no substantial effect on the relationship between EPHR and Pdi during both unoccluded and occluded inspirations, indicating that the diaphragmatic excitation-contraction coupling was not affected. Similarly, increased anesthetic dose had no effect on the relationship between EPHR and delta Pga during both occluded and unoccluded breaths, suggesting that the contribution of the diaphragm to the breathing movements did not change with increasing depth of anesthesia. Although the time course of phrenic activity showed substantial interanimal differences, the shape of the phrenic neurogram did not change substantially with increased pentobarbital dose in any of the cats studied. Increased anesthetic dose depressed, in the same proportion, the rate of rise of EPHR, Pdi, and V, but the mechanical properties of the respiratory system remained unchanged. The depression of ventilation with increased anesthetic dose was not proportional to the drop in central inspiratory activity, as quantified in terms of rate of rise of EPHR.